A histochemical examination of the staining of kainate-induced neuronal degeneration by anionic dyes.
Anionic dyes, notably acid fuchsine, strongly stain the nuclei and cytoplasm of neurons severely damaged by injury or disease. We provide detailed instructions for staining nervous tissue with toluidine blue and acid fuchsine for optimal demonstration of injured neurons. Degeneration was induced in the hippocampus of the mouse by systemic administration of kainic acid, and the resulting acidophilia was investigated using paraffin sections of the Carnoy- or Bouin-fixed brains. The affected cells were bright red with the toluidine blue-acid fuchsine sequence. Their nuclei were stainable also with alkaline Biebrich scarlet and with the 1,2-naphthoquinone-4-sulfonic acid-Ba(OH)2 method; all staining was blocked by benzil but was relatively refractory to deamination by HNO2. These properties indicated an arginine-rich protein. The nuclei were strongly acidophilic in the presence of a high concentration of DNA (strong Feulgen reaction), and acidophilia could not be induced in normal neuronal nuclei by chemical extraction of nucleic acids. The cytoplasmic acidophilia of degenerating hippocampal neurons was due to a protein rich in lysine (extinguished by alkalinity, easily prevented by deamination, and unaffected by benzil). Stainable RNA was absent from the perikarya of the affected cells, but normal neuronal cytoplasm did not become acidophilic after extraction of nucleic acids. We suggest that kainate-induced cell death is preceded by increased production of basic proteins, which become concentrated in the nucleus and perikaryon. Groups of small, darkly staining neurons were seen in the cerebral cortex in control and kainate-treated mice. These shrunken cells were purple with the toluidine blue-acid fuchsine stain, and were attributed to local injury incurred during removal of the unfixed brain.